Utility of free alpha-subunit as an alternative neuroendocrine marker of gonadotropin-releasing hormone (GnRH) stimulation of the gonadotroph in the human: evidence from normal and GnRH-deficient men.
To examine the hypothesis that the secretion of free alpha-subunit (FAS) can serve as an alternative to LH as a neuroendocrine marker of gonadotroph stimulation by GnRH in euthyroid humans, we have investigated the relationship of pulsatile FAS secretion in euthyroid GnRH-deficient men (n = 10) before and after exogenous GnRH stimulation and in normal men under the influence of endogenous GnRH secretion (n = 18). Before GnRH exposure, the GnRH-deficient men showed a complete absence of both LH and FAS pulses. During the initial 7 days of GnRH exposure, all GnRH-deficient men exhibited pulsatile release of FAS by the third day, whereas the appearance of pulsatile release of LH and FSH was more variable. Long term administration of GnRH led to pulses of LH and FAS that were 100% concordant with a demonstrable dose-response relationship between GnRH and FAS, which was quantitatively similar to but more exuberant than that for LH. All doses of GnRH that produced LH pulses within the normal adult range yielded supraphysiological FAS pulses. Analysis of distribution histograms of interpulse intervals and pulse amplitudes of LH and FAS in both normal and GnRH-deficient subjects demonstrated no significant difference between these glycoproteins in interpulse intervals in either the normal or GnRH-deficient groups or in the pulse amplitudes in the GnRH-deficient subjects. There was, however, a significant difference (P less than 0.01) between the distribution histogram of LH and FAS pulse amplitudes in normal men. We conclude that the pulsatile secretion of FAS in euthyroid men 1) is determined by GnRH secretion, 2) is the initial glycoprotein to be secreted in a pulsatile fashion from the gonadotroph during early GnRH exposure in GnRH-deficient men, 3) demonstrates a dose-response relationship to exogenous GnRH which is more robust than that of LH in GnRH-deficient men receiving GnRH, and 4) can, therefore, serve as a complementary and powerful tool with LH for the study of GnRH neurosecretory dynamics.